In 1985, Carney *et al.* \[[@b1-jptm-2015-11-12]\] reported a syndrome composed of myxoid tumors, endocrine overactivity, and pigmented skin lesions. Myxoid tumors typically manifested as cardiac myxoma, cutaneous myxoma, and myxoid mammary fibroadenoma. Endocrine overactivity, such as acromegaly and Cushing's syndrome, presented with associated endocrine tumors, including pituitary adenoma, thyroid tumors, primary pigmented nodular adrenocortical disease (PPNAD), and testicular tumors \[[@b2-jptm-2015-11-12]\]. Pigmented skin lesions include lentiginosis, conventional melanocytic nevus, and epithelioid blue nevus \[[@b3-jptm-2015-11-12]\].

Recently, a new concept of pigmented skin lesion called pigmented epithelioid melanocytoma, which has identical histological features to the epithelioid blue nevus, but lacks the associated Carney complex, was proposed \[[@b4-jptm-2015-11-12]\]. We present a case of Carney complex with a brief introduction to the epithelioid blue nevi and pigmented epithelioid melanocytomas.

CASE REPORT
===========

The publication of case information and materials was approved by the Institutional Review Board of The Gachon University Gil Medical Center (GAIRB2015-197).

A 31-year-old male patient visited our hospital with symptoms of recurrent rib fractures in the absence of physical trauma, increased body hair, and central obesity. His evaluation showed Cushing's syndrome with bilateral adrenal cortical thickening, three calcified lesions on the left testis, and a pigmented skin lesion on the buttock. The patient and his sister had resection for familial cardiac myxomas 5 years ago, but did not have any other symptoms at that point; they were the subject of a previous case report \[[@b5-jptm-2015-11-12]\]. The patient was diagnosed with Carney complex, and bilateral adrenalectomy and resection of the pigmented skin lesion were performed. A needle biopsy was done for the testicular tumor to preserve patient fertility.

The cardiac myxomas resected 5 years ago were located in both the right atrium and the ventricle, with sizes of 6.0 × 3.5 cm and 0.9 × 0.5 cm, respectively. The resected specimens were composed of hyperemic gelatinous soft tissue ([Fig. 1A](#f1-jptm-2015-11-12){ref-type="fig"}). Histologically, they showed fusiform to stellate cells with a moderate amount of eosinophilic cytoplasm embedded within the myxoid stroma ([Fig. 1B](#f1-jptm-2015-11-12){ref-type="fig"}). The patient was found to have a mutation in the protein kinase A type I-a regulatory subunit (*PRKAR1A*) gene when he had the resection of his cardiac myxoma \[[@b5-jptm-2015-11-12]\].

The bilateral adrenalectomy specimen showed multiple dark to light brown nodules measuring up to 1.2 × 1.2 cm throughout the cortex ([Fig. 1C](#f1-jptm-2015-11-12){ref-type="fig"}). Histologically, the nodules were composed of cells resembling those of normal zona reticularis and contained dark brown pigments ([Fig. 1D](#f1-jptm-2015-11-12){ref-type="fig"}). The histological features were consistent with those of PPNAD.

The resected skin showed dumbbell-shaped intradermal melanocytic proliferation with heavy pigmentation resembling blue nevus ([Fig. 1E](#f1-jptm-2015-11-12){ref-type="fig"}), but with epithelioid melanocytes ([Fig. 1F](#f1-jptm-2015-11-12){ref-type="fig"}). The cells were positive for S-100 protein ([Fig. 1G](#f1-jptm-2015-11-12){ref-type="fig"}) and human melanoma black 45 ([Fig. 1H](#f1-jptm-2015-11-12){ref-type="fig"}), based on immunohistochemical staining. The lesion was consistent with epithelioid blue nevus.

The testicular needle biopsy from a 1.0-cm-sized lesion showed solid tubules composed of large polygonal cells with abundant eosinophilic cytoplasm and calcified bodies in collagenous stroma with lymphocytic infiltration ([Fig. 1I](#f1-jptm-2015-11-12){ref-type="fig"}). The histological findings raised the possibility of a large cell calcifying Sertoli cell tumor. However, due to the low possibility of malignancy and the patient's young age, no further invasive procedures were performed.

The patient's clinical and pathological manifestations were in accordance with those of Carney complex. The patient was discharged after the surgical resection, and follow up in outpatient clinic with medication for adrenal insufficiency is ongoing.

DISCUSSION
==========

Carney complex is an autosomal dominant clinical syndrome, and many patients show germline mutations in the *PRKAR1A* gene \[[@b2-jptm-2015-11-12]\]. In addition to the *PRKAR1A* mutation, some of the patients also show mutations in the *PDE11A* gene \[[@b6-jptm-2015-11-12]\]. Among the symptoms of Carney complex, cardiac myxoma is by far the most fatal, with a sudden death rate of over 10% in affected members with a familial Carney complex \[[@b7-jptm-2015-11-12]\]. This high mortality requires regular screening in patients with Carney complex \[[@b2-jptm-2015-11-12]\]. As in the current case, there can be multiple myxomas and they can be located in any heart chamber in patients with Carney complex, unlike myxomas in patients without Carney complex \[[@b2-jptm-2015-11-12]\].

PPNAD is unique in its clinical and histological features. It usually presents as bilateral adrenal hyperplasia \[[@b2-jptm-2015-11-12]\]. Histologically, the affected adrenal glands show cortical nodules with dark pigmentation. PPNAD sometimes can be found in patients without Carney complex \[[@b8-jptm-2015-11-12]\].

The most recently established diagnostic entity related to the symptoms of the Carney complex is epithelioid blue nevus. Histologically, epithelioid blue nevus is similar to the original blue nevus due to heavy accumulation of melanin pigment is seen within the lesion, but it differs from the original blue nevus in that the melanocytes show epithelioid features. These lesions were first described in a report of 40 Carney complex patients and were named as such because of the histological features \[[@b3-jptm-2015-11-12]\]. Later reports described melanocytic tumors showing identical histological features, potential for lymph node metastasis, and good prognosis after resection in patients without Carney complex \[[@b4-jptm-2015-11-12],[@b9-jptm-2015-11-12]\]. The authors proposed the term "borderline pigmented epithelioid melanocytoma" as a provisional entity for the lesions, regardless of the presence or absence of Carney complex \[[@b4-jptm-2015-11-12]\].

This is a report on the rare Carney complex, which was diagnosed 5 years after its initial manifestation as familial cardiac myxoma. Isolated symptoms of Carney complex can be found outside of the syndrome, but their presentation is unique and such symptoms warrant clinical evaluation to enable early diagnosis and proper management.
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![Cardiac myxoma. (A) The gross photo of resected myxoma shows diffusely hyperemic and focally myxoid appearance. (B) Histologically, the tumor is composed of fusiform to stellate cells and surrounding blueish myxoid stroma. Primary pigmented nodular adrenocortical disease. (C) The gross photo of cut surface of resected adrenal glands show round to oval dark brown nodules throughout the cortex. (D) Histologically, the nodules are consisted of large polygonal cells with eosinophilic cytoplasm and granular brown pigments. Epithelioid blue nevus. (E) On low power view, the melanocytic lesion is in dumbbell-shaped and shows prominent dark pigmentation. (F) The tumor cells have relatively abundant eosinophilic cytoplasm and epithelioid appearance. The tumor cells are positive for S-100 protein (G) and human melanoma black 45 (H) immunostains. (I) The testicular biopsy showed large polygonal cells surrounded by hyalinized collagenous stroma and lymphocytic infiltration.](jptm-2015-11-12f1){#f1-jptm-2015-11-12}
